Abstract: This paper analyses the efficacy data from assisted reproduction clinics, obtained from both scientific society reports and from studies published in specialised journals, in order to compare them with information published by Spanish assisted reproduction clinics on their websites. It aims to verify whether this information matches the reality of the findings in the media analysed or, in contrast, differs from the aforementioned scientific evidence. Our study shows marked discrepancies between the evidence of existing statistical data, and figures published by most of the clinics on their websites, which could constitute false advertising.
Introduction
A major tool used by assisted human reproduction clinics (AHRC) to attract clients is to show -through their websites -their efficacy in helping women who attend them to have a muchdesired child. One ethical problem that may arise, however, is whether this advertising is based on proven scientific data, for if this is not the case, it might be thought that the clinics were using "false advertising" to achieve their ends. The aim of this study was to evaluate this.
To this end, the pregnancy and live birth rates provided by various scientific associations were reviewed and compare with those presented by the aforementioned clinics on their websites and brochures, in order to check whether or not there are discrepancies between both data sources. We also studied the cumulative pregnancy and live birth rates, with particular emphasis on the latter, since the cumulative live birth rate is what should -in our opinion -be more consistent with the percentages presented by clinics regarding the possibility of having a child.
Materials and methods
In this study, we looked at the pregnancy and live birth rates in three geographical areas using various sources: in Spain, for which we used European Society of Human Reproduction and Embryology (ESHRE) and Spanish Fertility Society (SEF) annual reports; in Europe, for which we used ESHRE annual reports from 1997 to 2010; and globally, for which we used articles from scientific journals, such as:
Human Reproduction, Reproductive BioMedicine, Fertility and Sterility, The New England Journal of Medicine, The Lancet and the British Journal of Obstetrics and Gynaecology.
The information presented by Spanish AHRC to their clients was obtained from a review of their websites between 19th and 29th May, 2015.
Results

Pregnancy and live birth rates in Europe per
ovarian stimulation cycle
In-vitro fertilisation
The pregnancy rate (PR) and live birth rate (LBR) following in-vitro fertilisation (IVF) in Europe between 1997 and 2010 were first determined based on data published by the ESHRE in 2014 (Table 1) (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . The PR varied between 22.28 % and 29.2 %, with a mean rate of 26.41 %, while the LBR varied between 13.07 % and 22.4 %, with a mean rate of 18.81 %.
One interesting aspect of our study was to compare the trend in these indices in the 14 years evaluated. With the exception of the 1997 LBR (which was 13.07 %), the other indices varied very little over the years, and in fact did not exceed 6.92 percentage points for the PR and 5.8 points for the LBR (if the 1997 rate is excluded). It should also be highlighted that, if data from the last five years only is considered, the PR varied by 0.7 percentage points, and the LBR by 1.8 points. These figures show the scant improvement achieved in recent years in both types of indices, despite advances in technical procedures in the same time period.
Intracytoplasmic sperm injection
Making a similar assessment to the one carried out with IVF, it was found that when intracytoplasmic sperm injection (ICSI) was used (Table  1) , the PR varied between 23.37 % and 29.9 %, with a mean rate of 27.22 %, while the LBR varied between 12.68 % and 21.10 %, with a mean rate of 18.31 %.
As with IVF, the PR and LBR obtained between 1998 and 2010 when ICSI was used had a maximum variation of between 5.1 and 4.93 percentage points, respectively; even if data from the period 2006-2010 only were considered, the PR decreased by 1.1 % and the LBR increased by 2.7 %. In other words, as with IVF, both rates (PR and LBR) scarcely varied in the years evaluated, despite possible technical improvements in both IVF and ICSI. 
Pregnancy and live birth rates in Spain
Both rates were obtained using ESHRE (14) and EFSEF data(15).
In-vitro fertilisation
IVF data for Spain provided by the ESHRE for the period 1997 to 2010 ( One fact to highlight is that in Spain, the LBRs are markedly lower than the PRs. We have no reasonable explanation for this, although it does not have any bearing on our paper since it is not the specific aim of this study.
Intracytoplasmic sperm injection
When the same data were analysed for ICSI, the PR corresponding to those two years was 31.7 % and 31.0%, while the LBR was 18.8 % and 18.1%, respectively.
Cumulative pregnancy and live birth rates
The efficacy of assisted human reproduction techniques using IVF and ICSI has until now generally evaluated the pregnancy and live birth rate per stimulation cycle. However, these rates do not appear to be the most appropriate, because when a couple attend an assisted procreation clinic, they basically want to know the likelihood of having a child after one or several stimulation cycles. This technically corresponds to the cumulative live birth rate (CLBR).
The cumulative pregnancy rate (CPR) can also be used, i.e. the likelihood, expressed in percentage, that a woman will become pregnant following several stimulation cycles. However, since obviously not all pregnancies go full term, ending with the birth of a child, we consider the CLBR to be the most appropriate index for evaluating the efficacy of these methods.
To that end, we evaluated the CLBR obtained in various studies and under different circumstances, such as the woman's age, whether fresh or frozen oocytes were used, whether these were autologous or donor oocytes, cause of the infertility and other circumstances.
As shown in Table 3 , several studies that provided objective data on the CLBR were conducted since the beginning of the 1990s. Several of these found that the woman's age decisively affected the rates when autologous oocytes are used. Other studies not included in this Table confirm this (16, 17) .
We believe that these should be taken into consideration, since increasingly older women are now attending AHRCs to have a child. Accordingly, the CPR and CLBR obtained in women over 38 years could be more relevant to the standard practice of these techniques.
In 2010, Gelbaya performed a systematic review and meta-analysis that evaluated the CLBR in relation to whether one or two embryos had been transferred (31) , finding that, in a study by Thurin et al. (32) , the CPR after three stimulation cycles was 38.8 % when one embryo was transferred, and 42.9 % when two embryos were transferred. The most important point in the study by Ishihara et al. is that the overall CLBR was 28.5 %; this is the percentage that expresses, among all the clinics evaluated, the likelihood that a woman can have the desired child.
These rates naturally vary significantly among countries, the highest being found in the United States (41.8 %) and the lowest in Bosnia-Herzegovina (12.7 %).
Obviously, we cannot go into detail here on the CLBRs in the 55 countries included in the study, but those with the largest economic development are clearly those with the highest CLBR (Table 4) .
Aside from the data on individual countries indicated here, it is interesting to highlight the CLBR by continental groups, which in Europe was 24. the CLBR. Accordingly, it is this rate on which most emphasis will be placed in this study.
Pregnancy and live birth rate per cycle of IVF or ICSI
If we consider European data (Table 1) , the mean PR obtained using IVF after one stimulation cycle is 26.41 %, with a LBR of 18.81 %. The latter is the most significant, since in reality it is the one that translates into the likelihood that a European woman has of achieving a live birth after a single stimulation cycle.
When the number of live births using ICSI was evaluated (also after one stimulation cycle) (Table  1) , the mean PR was 27.22 % and the LBR was 18.31 %.
When we looked at ESHRE data for IVF in Spain for the 14 years between 1997 and 2010 (Table  2) , the PR after a single stimulation cycle was found to range between 23.2 % and 35.0 %, with a mean of 30.55 %, while the CLBR, also after a single stimulation cycle, ranged between 10.4 % and 30.6 %, with a mean rate of 18.65 %. As already mentioned, though, the LBR per stimulation cycle is not the same as the outcomes provided by the clinics for the likelihood that a woman will have a child (since this may be achieved after three or more stimulation cycles), but it is a figure that brings us closer to that reality.
Nevertheless, in relation thereto, if the likelihood of having a child following one stimulation cycle is, for example, 35 %, one might think that after three stimulation cycles, this likelihood could reach or exceed 75 %. However, this is not apparent in reality, because as mentioned earlier, as the number of stimulation cycles increases, the number of live births achieved after the first, second and third (or even more) cycles increases very little with respect to that achieved in the first cycle (24) . We therefore consider that the index that provides information closest to reality is the LBR after three stimulation cycles. Moreover, this is the practice generally followed in most clinics.
In this respect, according to SEF data, the CLBR in Spanish AHRC after three stimulation cycles rarely exceeds 50 % (15 When donor oocytes are used, the rates -as can be seen in Table 5 -are better, with a mean of 65.0 %, as would be expected when the woman's age does not affect the outcomes. What is surprising though is the high CPR, which ranges from 75 % to 98 %, with a mean of 85.3 %.
All these data are those presented explicitly by the AHRCs on their websites. In our opinion, however, the most startling claims are those that make reference to comments or statements that could be labelled as more commercial. Here, we refer to statements from those clinics that guarantee that the couple will have a child (Table 5 , column 4), i.e. that they are 100 % effective, and other comments stating that they can provide solutions to any infertility issues (Table 5 , column 5).
Discussion
To compare the success rates that private AHRCs in Spain claim on their websites and brochures with the data that these same clinics provide to the different scientific entities and professional associations, we carried out three types of analysis. Firstly, we evaluated the PR and LBR per stimulation cycle following IVF or ICSI for Spain and Europe, from data provided by scientific associations such as the SEF and ESHRE. Secondly, we obtained the cumulative data for these same rates in Spain, Europe and the rest of the world; and thirdly, we reviewed the outcomes that Spanish AHRCs profess to their clients on their websites and brochures, with special emphasis on their success rates, i.e. the likelihood that women attending them will have a child, since this is the main reason for attracting clients (offering them a high probability of having a child). In our opinion, technically, this success rate is equivalent to When donor oocytes are used, the rates were higher, varying between 44.4 % and 85.7 %, with a mean rate of 65.0 %. The mean CPR will be higher than the mean LBR, as this is what usually occurs, as can be seen in the ESHRE data shown in Tables 1 and 2 .
It is particularly striking that the CLBR is not publicised by any of the private clinics reviewed.
It should also be highlighted that the overall PR reported by these private clinics on their websites for one stimulation cycle ranges between 28.0 % and 72.2 %, with a mean value of 47.2 % when autologous oocytes are used, and 65.0 % when donor oocytes are used (Table 5 ). When this rate -for the same clinics-was evaluated from SEF data, the PR was 30.55 % for IVF and 32.59 % for ICSI ( Table 2 ), meaning that the mean efficacy outcomes reported on the websites of the Spanish AHRC analysed are 49.5 % higher than those of the SEF and ESHRE in one stimulation cycle with autologous oocytes, and up to 108.9 % higher when donor oocytes are used.
This finding certainly supports our thesis that many Spanish AHRC present statistics on their websites that are very far removed from those provided by official sources.
Another notable aspect is that 16 of these clinics expressly state on their websites and brochures that they guarantee that women attending them will become pregnant, which would mean a 100 % success rate.
It should also be highlighted that some of these clinics state that they can resolve all their clients' fertility issues, and at the same time have been audited by companies or institutions of proven good standing. Finally, many of them also state that they use the most advanced technology.
Conclusion
Many Spanish AHRCs present data on their websites that are not consistent with those obtained from official ESRHE or SEF reports. This is first of all because they do not report data on live births, which is the rate that best matches the real likelihood that assisted reproduction treatments When the data obtained using ICSI were evaluated, the outcomes were very similar to those achieved with IVF (Table 2) .
When data for Spain were analysed using the information provided by the SEF, the outcomes were akin to those in the EHSRE reports, and as such very similar comments can be made in both cases.
Most interestingly with respect to Spain, we found that in the last years analysed (2011 and 2012), neither rate varied much (and in fact they even fell), meaning that the efficacy of the techniques has not improved recently (15) .
Outcomes using ICSI were very similar to those for IVF, so the comments are equally applicable.
Cumulative live birth rates
The CLBRs (Tables 3 and 4) , together with evaluation of the data provided on the AHRC websites (Table 5) , are of particular interest, since these rates are the ones that will undoubtedly translate into the real likelihood that a woman attending a AHRC will have a child; moreover, the latter are the figures that clinic websites show their potential clients.
Although there is a large variation in the CLBR of the different countries for which data are presented in the study by Ishihara et al. (30) -ranging from 18.3 % for Italy to 41.8 % for the United States -the figures in Table 3 (which provides data from 13 different studies) show an overall mean LBR of 56.3 %, if outcomes from the four studies that provide this information are included. This value is much higher than the percentage obtained for Spain, with 22.9 % in one of the studies (30) , and 18.65 % (IVF) and 19.40 % (ICSI) according to the ESHRE, as the mean value for the period 1997-2010 (Table 2) .
Data provided by Spanish AHRC on their websites
A total of 169 websites were evaluated out of a total of 278 AHRC (232 private and 46 public clinics). Table 5 includes the PR per stimulation cycle when autologous oocytes were used, and ranges between 28 % and 72.2 %, with an overall mean rate of 47.2 %.
Statements guaranteeing that 90 % of women will reach their objective of having a child are particularly noteworthy. This, in our opinion, can constitute false advertising, something that merits a very negative ethical rating.
will eventually lead to the goal of parenthood. This, of course, is what clients seek in these clinics. With respect to the PR published by Spanish AHRCs on their websites, the data differ openly from those reported by the ESHRE and SEF, professing mean efficacy outcomes 49.5 % higher than official reports in a stimulation cycle with autologous oocytes, and up to 108.9 % higher when donor oocytes are used.
